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(57) ABSTRACT 

The invention refers to a device for sealing an annular space 
formed between an outer cylindrical element (4) having an 
end closure (16) and an inner pipe (1) extending within the 
outer element and having a free end. The invention incorpo 
rates a packer element (2) being slidably disposed around said 
pipe (1), an actuation element (6) adapted for telescopic 
assembly around the outer surface of the pipe (1) and slidable 
from a first position to a second position, a conical ring (12) 
adapted for installation on the pipe (1), where the actuation 
element (6) comprises an abutment element (10) designed for 
abutment against said packer (2), and an actuation pipe (8) 
extending beyond the pipe (1) first end when the actuation 
element (6) is in said first position. The invention also refers 
to a method for sealing the annular space. 

13 Claims, 3 Drawing Sheets 
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1. 

METHOD AND DEVICE FOR SETTINGA 
BOTTOMPACKER 

This invention relates to a method for setting a bottom 
packer. More particularly, it concerns a method for sealing an 
annular space formed between an outer cylindrical element 
having an end closure and an inner cylindrical element 
extending within the outer element and having a free end. The 
invention also comprises a device for setting a bottom packer 
in an annulus in a borehole, wherein the annulus inner Surface 
comprises an outer Surface of a pipe adapted for deployment 
in the borehole, the pipe having a first end to be lowered 
towards the borehole bottom, and the bottom packer being 
slidingly disposed around an outer Surface of the pipe in the 
vicinity of the first end of the pipe. 

In the drilling of, for example, a petroleum well in the 
ground, it is common according to the prior art to cement a 
casing to the formation. The aim is to connect a casing, for 
example, to the formation and to prevent the flow of well fluid 
and drilling fluid through the annulus between the casing and 
the formation wall. 

Cementation of this kind is relatively time-consuming and 
it is known that such cementation may cause problems with, 
for example, formation stability and fracturing pressure. 

U.S. Pat. No. 4,403,660 teaches a method and a device for 
setting a packer in the annulus between a drill pipe and a 
borehole wall. The packer includes an upper packer head 11 
connected to an upper drill pipe 12. A lower packer head 13 is 
connected to a lower drill pipe 14. The lower packer head 13 
is also connected to a tubular mandrel 15 which extends 
upwardly into the bore of the packer head 11. A flange 16 is 
connected to the upper end of the mandrel. An upwardly 
facing shoulder 17 on the upper packer head 11 engages the 
flange 16 and transfers the weight of the mandrel, the lower 
head and the lower drill pipe to the upper drill pipe 12. The 
packer is set when the lower drill pipe strikes (e.g.) the bottom 
of the well, whereupon the upper packer head 11 is moved 
against the lower packer head 13, which in turn causes rein 
forcing strips 19 to be bent outwards so as to press an outer 
sheath 21 outwards until it comes into contact with the well 
wall. 
EP 1 277 915 describes a method of sealing an annular 

space between two cylindrical members using a set of annular 
seal elements which are pushed over each other by the move 
ment of the drill pipe until the seal elements are radially 
stacked. The axial movement of the pipe is limited by a 
stopper 16. 

U.S. Pat. No. 3,437,142 and U.S. Pat. No. 5,201,369 teach 
inflatable packer means for use in an annulus in a borehole, 
whilst U.S. Pat. No. 5,743,333 teaches an elastomeric seal for 
the same purpose. 

The invention has as its object to remedy or reduce at least 
one of the drawbacks of the prior art. 
The object is realized in accordance with the invention by 

a device for setting a bottom packer in an annulus in a bore 
hole, said annulus inner Surface comprising an outer Surface 
of a pipe adapted for deployment in said borehole and said 
pipe having a first end to be lowered towards the borehole 
bottom, said bottom packer being slidingly disposed around 
an outer surface of said pipe in the vicinity of the pipe first 
end, characterized by an actuation element adapted for tele 
scopic assembly around the outer Surface of said pipe, closer 
to said pipe first end than said packer, and slidable from a first 
position to a second position along the pipe, a conical ring 
adapted for installation on the pipe farther from said pipe first 
end than said packer and tapering towards the packer, said 
actuation element comprising an abutment element designed 
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2 
for abutment against said packer, and said actuation element 
also comprising an actuation pipe, a portion of which extends 
beyond the pipe first end when the actuation element is in said 
first position. 
The object is realized in accordance with the invention by 

a method for sealing an annular space formed between an 
outer cylindrical element having an end closure and an inner 
cylindrical element extending within the outer cylindrical 
element and having a free end, characterized by: 
a) positioning an annular seal element on said inner cylindri 

cal element; 
b) positioning an actuation element on the inner cylindrical 

element, in a region of said free end; 
c) axially displacing said inner cylindrical element thereby 

displacing said actuation element in order to displace the 
seal element in a radial direction to form a seal between the 
inner and outer cylindrical elements. 
When a bottom packer is to be set in an annulus between a 

borehole wall and a pipe, possibly between two pipes, the 
bottom packer encircling the pipe is run into the borehole 
together with the pipe, the bottom packer being actuated 
when an actuation element is pressed against the bottom of 
the borehole. 
The actuation element may cooperate, for example, with a 

cone fixed to the pipe, said cone being arranged to force the 
bottom plug material out against the borehole wall as the 
bottom plug is moved along the pipe. Thereby the bottom 
plug seals the annulus between the pipe and the borehole wall. 
The packer should be elastic in order to achieve satisfactory 

sealing against the formation. An expandable or Swellable 
packer may be used with advantage. 

Packers for this purpose may be composed of different 
materials, which may be telescopic between themselves, and 
the external diameter may change continuously or in steps in 
the longitudinal direction of the plug. 

If desirable, the area above the plug may be cemented, for 
example, by passing cement through perforations in the cas 
ing. These perforations may be provided with check valves. 

In what follows is described a non-limiting example of a 
preferred method and embodiment which are visualized in 
the accompanying drawings, in which: 

FIG. 1 shows schematically a pipe which is located just 
above the bottom of a borehole, and which is provided with a 
bottom packer according to the invention; 

FIG. 2 shows schematically the pipe after an actuation 
element has struck the bottom of the borehole, whereby the 
bottom packer is set; and 

FIG.3 shows schematically an alternative embodiment, in 
which the actuation element is released from the pipe by 
rotation of the pipe about its longitudinal axis as the bottom 
packer is being set. 

In the drawings the reference numeral 1 identifies a pipe 
which is provided with a bottom packer 2. In FIG. 1 the pipe 
1 is being run into a borehole 4. The bottom packer 2 is 
formed, at least partially, of an elastic material. 
The bottom packer 2 encircling the pipe 1 is movable along 

the pipe 1. 
An actuation element 6 comprises an actuation pipe 8 with 

an annular flange 10 projecting outwards. The flange 10 abuts 
the lower portion of the bottom packer 2 and the actuation 
pipe 8 extends beyond the lower end portion of the pipe 1. 
A conical ring 12 which is fixed to the pipe 1 is located just 

above the bottom packer 2 and faces, by its smallest external 
diameter, the bottom packer2. The conical ring 12 is arranged 
to be moved in under the bottom packer 2. 
The actuation pipe 8 is breakably connected to the pipe 1 by 

means of a shear pin 14. 
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In a preferred embodiment of the device in the initial posi 
tion (before actuation, ref. FIG. 1), the axial dimension of the 
portion of the actuation pipe 8 extending beyond the first end 
of the pipe 1 is greater than or equal to the axial distance 
between the abutment element 10 and the part of the conical 
ring 12 closest to the packer 2. Furthermore, the axial dimen 
sion of the packer is less than or equal to the axial distance 
between the abutment element 10 and the part of the conical 
ring 12 closest to the packer 2. 
When the actuation pipe 8 strikes the bottom 16 of the 

borehole 4, the shear pin 14 breaks. The pipe 1 is moved 
further down or into the borehole 4, the flange 10 thereby 
forcing the bottom packer 2 over the conical ring 12. The 
external diameter of the bottom packer 2 thereby increases, so 
that it is tightened against the wall of the borehole 4, see FIG. 
2. 

In this tightened position, the bottom packer 2 connects the 
pipe 1 with the wall of the borehole 4 and at the same time 
isolates the bottom portion of the borehole 4 from the rest of 
the borehole 4. 

The bottom packer 2 may be formed as an expanding or 
Swelling packer, so that it is further tightened after having 
been actuated. 

In a further embodiment, see FIG. 3 where the bottom 
packer 2 is being set, the actuation pipe 8 is provided with 
internal threads 18 complementarily matching external 
threads 20 on the pipe 1. 
When the actuation pipe 8 strikes the bottom 16, the pipe 1 

is rotated about its longitudinal axis, so that the threads 18 are 
unscrewed from the threads 20, after which the pipe 1 may be 
moved further into the actuation pipe 8, see FIG. 3, and 
expand the bottom packer 2. 
The invention claimed is: 
1. A device comprising: 
a packer element slidingly disposed on a first pipe having 

first and second opposite ends; 
an actuation element comprising a second pipe including 

an annular flange which abuts the packer element, the 
actuation element being releasably disposed around an 
outer surface of the first pipe, closer to the first end than 
the packer element, and slidable from a first position to 
a second position along the first pipe, wherein a portion 
of the actuation element extends beyond the first end 
when the actuation element is in the first position; and 

a conical ring fixedly disposed on the first pipe farther from 
the first end than the packer element and tapering 
towards the packer element, 

wherein the conical ring radially expands the packer ele 
ment and contacts the actuation element when the actua 
tion element is in the second position. 

2. The device of claim 1, wherein an annulus is formed 
between the first pipe and a wall of a borehole. 

3. The device of claim 1, wherein an annulus is formed 
between the first pipe and a cylindrical element within a 
borehole. 
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4. The device of claim 1, wherein the packer element com 

prises an expandable material. 
5. The device of claim 1, wherein the packer element com 

prises a swellable material. 
6. The device of claim 1, wherein an axial dimension of a 

portion of the second pipe extending beyond the first end is 
greater than or equal to an axial distance between the annular 
flange and apart of the conical ring being closest to the packer 
element. 

7. The device of claim 6, wherein an axial dimension of the 
packer element is less than or equal to the axial distance 
between the annular flange and the part of the conical ring 
being closest to the packer element. 

8. The device of claim 1, wherein the actuation element is 
releasably secured in the first position on the first pipe by 
means of a locking device. 

9. The device of claim 8, wherein the locking device com 
prises a shear pin. 

10. The device of claim 8, wherein the locking device 
comprises a threaded section on the first pipe and a comple 
mentary threaded section on the second pipe. 

11. A method for sealing an annular space formed between 
an outer cylindrical element having an end closure and an 
inner cylindrical element extending within the outer cylindri 
cal element and having a free end, the method comprising the 
steps of: 

fixedly securing a conical ring on the inner cylindrical 
element; 

positioning an annular seal element on the inner cylindrical 
element, between the inner cylindrical element free end 
and the conical ring; 

releasably positioning an actuation element on the inner 
cylindrical element, the actuation element comprising a 
pipe including an annular flange which abuts the annular 
seal element, and an end of the actuation element 
extending beyond the inner cylindrical element free end; 

axially displacing the inner cylindrical element, thereby 
contacting the end closure with the end of the actuation 
element; 

releasing a locking device between the inner cylindrical 
element and the actuation element; 

axially displacing the conical ring into contact with the 
actuation element, thereby mechanically expanding the 
annular seal element with the conical ring; and 

Swelling the seal element, thereby sealing off the annular 
space between the inner and outer cylindrical elements. 

12. The method of claim 11, wherein the actuation element 
is prevented from further axial displacement by abutment 
against the end closure. 

13. The method of claim 11, wherein the seal element is 
displaced in the radial direction by means of the conical ring 
when the seal element is prevented from further displacement 
by the actuation element. 
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